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Bonded press pad. 




© A reusable bonded press pad (1) suitable for use in the 
lamination ot multilayer, flexible printed circuit boards is pro- 
vided. The bonded press pad (1) comprises three aeparate lay- 
ers of material bonded together: a sheet of resilient material 
(33) having a sheet of a release firm (31. 35) bonded to each 
aide with a suitable adhesive. The bonded press pad (1) re- 
duces the surface adhesion between the press pad (1) and the 
packaging materials and minimizes static discharge encoun- 
tered when breaking up the laminate package (10). 
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Background of the invention 

The present invention relates generally to the 
fabrication of multilayered and flexible printed circuit 
boards for the circuit board industry and specifically to 
reusable press pads utilized in the lamination process for 
multilayer and flexible printed circuit boards. ^ 

Multilayer printed circuit boards are fabricated 
utilizing a high temperature, high pressure lamination pro- 
cess. Typically, a multilayer sandwich composed of alter- 
nating layers of an insulating substrate material' and 
electrically conductive metal foil, such as copper foil, is 
bonded together at high temperature under high pressure. A 
press pad is utilized in the lamination process to provide 
thermal conductivity and surface cushioning to buffer any 
movement of the materials being bonded during the lamination 
cycle. Movement of the materials is caused by differing 
rates of thermal expansion of the materials in the laminate 
sandwich. A buffer material is required to allow different 
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rates of theraal expansion between the inside of the lamina- 
tion package and the outside of the lamination package 
during the curing or mechanical phase of the lamination 
process. 

The forces generated during this movement cause 
the press pad to tightly adhere to the surfaces of the 
materials used in the lamination package, thus requiring f 
great force to separate the press pad'froa the circuit b ard 
sandwich at the coapletion. of the mechanical phase, further 
a large static charge is accumulated on the surface of the 
press pad due to the aoveaent of the materials during the 
aechanical phase and to stretching of the press pad during 
separation of the press pad and the separator plate. The 
accumulated static charge creates an electrical shock hazard 
to personnel. 

The prior art press pads presently in use are 
reinforced with a fiberglass sheet in the center to reduce 
distortion during the separation process and increase the 
usable life of the press pad. However, the fiberglass 
material provides bonding sites at the tooling holes for 
excess adhesive used in the lamination process which aay 
result in contaainetion of the circuit boards. 
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Accordingly, it is an object of the present inven- 
tion to provide an iaproved press pad for use in the lamina- 
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tion of .aultilayer and flexible printed circuit boards 
having constant and unif ora theraal conductivity and surface 
cushioning and which does not adhere to the packaging 
materials during the aechanical phase of the laaination 
process. 

Another object of the present invention is to 
provide an improved press pad that Is reusable over a long • 
period of tiae without eabrittleaent or shrinkage. 

2n accordance with the above and other objects 
there is provided a reusable bonded press pad comprising 
three separate layers of material bonded together, one sheet 
of pad material having a sheet of a release fila bonded to 
each side with a suitable adhesive. The present invention 
greatly reduces the surface adhesion between the press pad 
and the packaging aaterials thereby reducing the tiae and 
effort required to breakdown the laainate packages at the 
coapletion of the aechanical phase. The present invention 
also ainiaizes the static discharge encountered when using 
prior art press pads. 

Other features and advantages of the invention 
will be apparent during the course of the following 
description. 

grief Pesr^jption of the Pr av ^ Pg 
Figure 1 is a perspective view of a aultilayer 
laainate package as prepared for the high teaperature, high 
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pressure m chanical phase of the printed circuit board 
fabrication process; 

Figure 2 is a perspective view of a three-layer 
pri r art press pad for use in the multilayer laminate 
5 package shown in Figure 1; 

Figure 3a is a perspective view of a three-layer 
press pad according to the principles of the present 
invention; and 

Figure 3b is a perspective view of the three-layer 
10 press pad shown in Figure 3b after bonding. 

t^tailed^ Description of the Preferred SabodlMnt 

Referring now to Figure 1 of the drawings, an 
exploded view of a laminate package 10 is shown to illus- 

15 trate the use of the present invention. The laainate* pack- 
age 10 is manually assembled in a layup area (not shown) . 
Each of the components is pre-tooled with holes 3 to facili- 
tate rigidly pinning the assembled package vith retainer 
pins (not shown)- to prevent slippage and misalignment 

20 between individual sheets during the curing process. The 
laminate package is made up as shown in Figure 1* A heavy 
press plate, typically of aluminum or other suitable metal, 
is laid down. Press pad 1 is then placed oh top of the 
press plate and the pre-tooled holes 3 are aligned. The 

25 retainer pins (not shown)* are then inserted through the pre- 
tooled plurality of holes 3 and the remaining components 


that make up th laminate package are aligned on the 
retainer pins (not shown). The press pad is then covered 
by a thin metal separator plate, usually Bade of stainless 
steel. The desired number of sheets of electrically conduc- 
tive metal foil and dielectric separators are alternately 
laid down to build up the desired circuit board. A second 
separator plate, press pad 1, and press plate are then 
placed on top of the stack to complete the laminate package. 
More than one circuit board can be assembled in the laminate 
package, merely requiring that the board assemblies be 
separated by stainless steel separator plates. The 
dielectric separators are impregnated vith bonding resin (a 
material vith the tradename "prepreg" is a suitable material 
for this purpose). 

The laminate package 10 is then cured in a 
mechanical press (not shown) at a temperature of 300° - 
4 00°F (150° - 205°C) and a pressure of 60 - 70 psi : for a 
period of 4 0 - €0 minutes. During the curing process, the 
bonding resin flows around the sheets of foil and substrate, 
then sets thereby bonding the components of the circuit 
board together. At the completion of the curing cycle, the 
laminate package is removed from the press to a breakdown 
area where the retainer pins are knocked out and the lami- 
nate package broken up. The laminated circuit boards are 
passed to the next cycle in the process and the press 
plates, press pads and separator plates are reused. 


0235582 


Due to the extreme temperatures end high pressures 
required during the curing cycle, the press pad tightly 
adheres to the other c mponents of laminate package thus 
requiring great force to separate and break apart the 1 ami- 
ne te package at the completion of the curing process. 
Further, slight movements of the components due to unequal 
thermal expansion of the components during the curing cycle * 
and the sliding movement and stretching of the press pad - 
relative to the other components during breakup of the 
laminate package cause the press pad to accumulate static 
charge vhich presents an extreme electrical shock hazard to 
personnel. 

Referring now to Figure 2, an exploded view of a 
prior art press pad is shown. Typically, the prior art 
press pad is composed of a fiber glass reinforcement layer 
having one-eighth inch rubber backing on each side. The 
press pad is used -either alone or in combination -vith a 
release film (not shown) vhich is inserted between the press 
plate and the press pad and between the press pad and the 
separator plate. Use of the press pad in combination with 
the release film results in some reduction of surface adhe- 
sion of the press pad. However, no reduction in the accumu- 
lated static charge occurs. 

Referring now to Figures 3a and 3b, an exploded 
view of a bonded press pad 1 according to the principles of 
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the present invention is shown* The bonded press pad 1 
comprises a press pad 33 of suitable material having a 
sheet of a release film 31 and 35 bonded to each side of the 
press pad. The press pad 33 is composed of a* resilient 
material having unif ora and high thermal conductivity that 
is able to hold its characteristics under extreme heat and 
pressure vith no material deformation over the lifetime of 
the press pad (silicon rubber is a suitable material for 
this purpose). [The release film 31, 3s]isfa)high-tenpera- 
ture resistant /material thatJ A ean endure high pressures vith- 
out embrittlement or shrinkage^ Necessary characteristics 
of the release fila 31, 35 include easy and unrestricted 
release from metal foils, press plates and impregnated di- 
electric separators and that it be inert to minimize oxida- 
tion and contamination cf other components in the laminate 
package (PACOTKANE™, manufactured by the Paper Corporation 
of the United States, is a suitable material for this' pur- 
pose) . The release film 31, 35 is bonded to the press pad 
33 with a suitable adhesive; when using silicon rubber for 
the press pad 33 material, a silicon base adhesive is a 
suitable adhesive for bonding the release film 31, 35 to th 
press pad 33. The bonding of the release film to the press 
pad allows the use of existing, readily available materials 
which, when used separately, do not meet the desir d 
criteria for a press pad, but when bonded together, satis- 
factorily meets all the criteria of no surface adhesion, no 
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static charge accumulation and no deformation of the press 
pad over the lifetiae of th press pad. 

The bonding process for the bonded press pad is 
comprised cf several steps. since all of -the presently 
available materials required to Bake up the bonded pad are 
subject to shrinkage, it is necessary to pre-shrink th. 
bonded press pad materials prior to bonding. The release 
film 31, 35 end the press pad are cut to'a size slightly 
greater than the desired size to compensate for any shrink- 
age. The bonded press pad components are baked in an oven at 
a high temperature for pre-shrinking. The amount of time 
that the material is baked is inversely proportional to the 
temperature. The release film 21, 35, for example, is 
baked at a temperature of about 300 e ? (150°C) for one hour 
to pre-shrink it. one side of press pad 33 is coated with 
bonding adhesive (not shown) and the pre-shrunk release fila 
31. is applied to the press pad 33. The other side of the 
press pad 33 is the coat with bonding adhesive and the pre- 
shrunk release film 35 is applied. The bonding adhesive is 
then allowed to cure at rooa temperature and atmospheric 
pressure. Khen the adhesive has cured, tooling holes 3 are 
punched in the bonded release pad 33 (as shown in Figure 3b, 
to complete the fabrication process. 
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Claims 

1* A bonded press pad (1) for use in the laninaticn 
of multilayered printed circuit boards and the lik having 
two sheets (31,35) of a rel ase film and a planar press pad 
(33) of a predetermined size and shape having tvo flat ■ 
sides, characterized in that one of said tvo sheets (31,35) 
of release film is permanently bonded to each one of said 
two flat sides of said press pad (33). 

2. A bonded press pad (1) according to Claim 1, 
characterized in that said bonded press pad (1) includes a 
plurality of holes (3) through said press pad (33) and 
through said tv;o sheets (31,35) of release film b nded 
thereto. 

3. A method of fabricating a bonded press pad frl) for 
use in the lamination of printed circuit boards and the like 
said method comprising the steps of cutting a planar press 
pad (33) to a first predetermined size and shape, said 
planar press pad (33) having two flat sides, cutting two 
sheets (31,35) of a release film to a second predetermined 
size and shape geometrically similar to said first predeter- 
mined size and shape, characterized by pre-shrinking said 
planar press pad (31) and said two sheets (31,35) of release 
film, applying an adhesive coating to one of said two sides 
of the pre-shrunk press pa.d (31), applying one of said two 
sheets (31,35) of pre-shrunk release film to the coated side 
of the pre-shrunk press pad (31), applying an adhesiv. 
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coating t the other side of the, pre-shrunk press pad (31), 

applying the other one of said two sheets (31,35) of pre- 

shrunk release film to the other coated side of the pre- 
shrunk press pad (31) r and curing said adhesive. 

4, A method according to Claim 3 characterized in 
that said step of pre-shrinking said planar press pad (31) 
comprises baking said planar press pad (31) at a first 
predetermined temperature for a first predetermined period 
of time, and said step of pre-shrinking said two sh ets 
(31,35) of release film comprises baking said two sheets 
(31,35) of release film at a second predetermined 
temperature for a second predetermined period of time. 

5. A method according to Claim 3 or A characterized 
by punching a plurality of holes (3) through said cured 
bonded press pad (1). 
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© Bonded press pad. 

® A reusable bonded press ped (1) eurtebie for use in the 
lamination of multilayer, flexible primed circuit boards is pro- 
vided. The bonded press ped (1) comprises throe eeparate 
layers of material bonded together: a aheet of reimem mat- 
•rial (33) having a sheet of release film (31.3$) bonded to each 
side with a suitable adhesive. The bonded preas pad (1) re- 
duces the surface adhesion between the. press pad (1) and the 
packaging materials and minimizes sialic discharge en- 
countered when breaking up the laminate paekage (10). 
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